Transforming growth factor-beta1 stimulates multiple protein interactions at a unique cis-element in the 3'-untranslated region of the hyaluronan receptor RHAMM mRNA.
The receptor for hyaluronan mediated motility (RHAMM) gene expression is markedly elevated in fibrosarcomas exposed to transforming growth factor-beta1 (TGF-beta1). The half-life of RHAMM mRNA was increased by 3 fold in cells treated with TGF-beta1, indicating that growth factor regulation of RHAMM gene expression at least in part involves a posttranscriptional mechanism. Our studies demonstrated that a unique 30-nucleotide (nt) region that has three copies of the sequence, GCUUGC, was the TGF-beta1-responsive region in the 3'-untranslated region (3'-UTR) that mediated message stability. This region interacted specifically with cytoplasmic trans-factors to form multiple protein complexes of approximately 175, 97, 63, 26, and 17 kDa post-TGF-beta1 treatment, suggesting a role for these complexes in the mechanism of action of TGF-beta1-induced message stabilization. Insertion of the 3'-UTR into the chloramphenicol acetyltransferase gene conferred TGF-beta1 induced stability of chloramphenicol acetyltransferase-hybrid RNA in stably transfected cells, while the same insert carrying a deletion containing the 30-nt region had no significant effect on mRNA stability. These results provide a model of RHAMM message regulation in which TGF-beta1-mediated alteration of RHAMM message stability involves the up-regulation of multiple protein interactions with a 30-nt cis-element stability determinant in the 3'-UTR. This model also suggests that this 30-nt base region functions in cis to destabilize RHAMM mRNA in resting normal cells.